Doxorubicin-conjugated PEGylated dendrimers show similar tumoricidal activity but lower systemic toxicity when compared to PEGylated liposome and solution formulations in mouse and rat tumor models.
PEGylated polylysine dendrimers show promise as novel drug delivery systems with the potential to direct site specific deposition patterns and to reduce toxicity at nontarget sites. Here the activity and toxicity profiles of a generation 5 polylysine dendrimer with 50% surface conjugation of PEG1100 and 50% surface conjugation of doxorubicin (via an acid labile 4-hydrazinosulfonyl benzoic acid linker) have been compared in a Walker 256 rat tumor model and a human MDA-MB231 xenograft in mice. A direct comparison was also made to a PEGylated liposomal formulation of doxorubicin and a doxorubicin solution. In both rat and mouse breast cancer models, the dendrimer formulation gave equivalent antitumor efficacy when compared to the liposomal or solution doxorubicin formulations and administration of all three doxorubicin formulations resulted in a significant reduction (>75%) in tumor growth in both models at doses ranging from 2 to 10 mg/kg doxorubicin equivalents. The dendrimer formulation, however, was better tolerated by both rats and mice, and approximately 2-fold higher doses were required to induce similar levels of toxicity (as assessed by organ weight, peripheral white cell counts, body weight and survival curves) when compared to administration of the doxorubicin solution or PEGylated liposomal doxorubicin. In rats the appearance of palmar plantar erythematosis (PPE), or hand foot syndrome, was also less evident after administration of dendrimer doxorubicin when compared to the liposome. Finally, even after administration to mice at 2-fold higher doses, dendrimer-doxorubicin resulted in a reduced incidence of cardiotoxicity when compared with a simple solution formulation of doxorubicin. The data suggest that dendrimer-based doxorubicin formulations may provide advantage over solution and liposomal formulations of doxorubicin via a reduction in systemic toxicity.